aortic valve prosthesis incorporated into a Dacron vascular graft for the repair of various complex cardiac malformations including pulmonary atresia, transposition of the great arteries with ventricular septal defect, and truncus arteriosus. Initial experience with this valved conduit was promising; there was no valve dysfunction for up to three years postoperatively. ' We now present our long term experience with this conduit in 27 children.
Patients and methods
Between March 1971 and December 1976, 27 children underwent right ventricular outflow tract reconstruction with Bjork-Shiley valved conduit. Fourteen children with pulmonary atresia and ventricular septal defect underwent repair. Six infants with truncus arteriosus also had conduit recon- Requests for reprints to Mr T Cartmill, Basser Institute of Cardiology, Royal Alexandra Hospital for Children, Camperdown, NSW, Australia.
Accepted for publication 18 November 1985 struction of the right ventricular outflow tract.
Other forms of complex congenital disease were also repaired by this technique including tetralogy of Fallot, double outlet right ventricle, single ventricle, and transposition of the great arteries with ventricular septal defect (Table 1) .
Seventeen (63%) of the children had had previous systemic to venous shunts in an attempt to relieve cyanosis and promote growth in the pulmonary circulation (Blalock-Taussig eight patients, Waterston seven patients, Potts two patients). Pulmonary artery banding had been performed to reduce the pulmonary circulatory flow in two infants with truncus arteriosus. After systemic cooling to 17-18°C repair was performed during a period of circulatory arrest which lasted from 15-77 minutes (mean 57 minutes).
We opened the right ventricular outflow (usually longitudinally or parallel to major coronary branches), avoiding damage to major coronary arteries. Ventricular septal defects were closed with a patch of Dacron. The conduit was then cut to length and the distal anastomosis was performed either to the main pulmonary artery, when this was present, or to the confluence of right and left pulmonary arteries. In two patients the bifurcation grafts had to be anastomosed separately to each pulmonary artery, leaving the division of the graft astride the ascending aorta (truncus).
The proximal anastomosis was constructed after the graft end had been cut obliquely to allow the graft to assume a gentle curve after it had been sutured to the right ventricle; this was done to prevent conduit compression or distortion after sternal closure. Warfarin anticoagulation was not routinely used in all patients.
Results

MORTALITY
Early-Nine children died at or soon after operation (Table 2) . Three children, all with truncus II, aged less than 4 months died at operation; two of them were moribund before operation. One child with pulmonary atresia and ventricular septal defect died after unrecognised injury to the left anterior descending artery. No death was due to valve dysfunction.
Late-Five children died more than 30 days after operation (Table 2) . Two children (with double outlet right ventricle and pulmonary atresia with ventricular septal defect) died suddently at 3 months and 3 l/2 years respectively, presumably from an arrhythmia. In both cases the valved conduit was examined at necropsy and found to be functioning adequately.
One child (with pulmonary atresia and ventricular septal defect) underwent reoperation four years later because of intimal flap proliferation and conduit stenosis. This child subsequently died at a second reoperation procedure (for a failed Hancock bioprosthesis) eight years after the original operation. Another child (pulmonary atresia with ventricular septal defect) died suddenly at recatheter study for right ventricular outflow tract obstruction ( The frequency of conduit compression has decreased considerably in later series and this has been due to improvement in surgical technique. 
Compression is best avoided by siting the valve as far distally as possible"5 and by having the conduit in a reversed "C" location in the mediastinum-to the left with levocardia and to the right side with dextrocardia and levoposition of the aorta. '14-16 Removal of the posterior table of the sternum has also been suggested, but this should not be necessary if the conduit has been well orientated laterally by the above technique. 16 None the less whatever technique is used, there seems to be evidence that conduit compression may be related to growth of the heart or to ventricular hypertrophy. 8 Valvar stenosis or obstruction is common in those conduits that incorporate a heterograft or homograft. Agarwal et al reported that porcine valvar stenosis was the commonest cause of obstruction in their series (38%)." In almost all reported series, obstruction has been mainly due to calcific valvar stenoSiS.9 [17] [18] [19] [20] [21] [22] (Fig. 2) to the valve and the proximal peel was thinner and adhered to the Dacron graft. The reoperation rate is high (52% of survivors), and compares unfavourably with reported reoperation rates of 0-8%-30% for conduit stenosis in the presence of biological valves.17 25 Development of this neointimal peel is slow. The time of reoperation varies between four and 10 years (mean five years) and in our experience most patients requiring reoperation present in the fifth postoperative year.
The conduit with Bjork-Shiley valve has not performed well in the right ventricular outflow tract because of the inevitable development of neointimal proliferative conduit stenosis with subsequent valve malfunction. Our experience suggests that mechanical valves should be avoided in right ventricular outflow tract reconstruction.
